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€^?> ^^1^ (atomic force microscope; AFM)^: ^-§-^H ^HH ^ ^~ 
3 p>^aL ^ (extreme ultraviolet radiation; EUV) ^-§- ^r^§ 

f> p]£|« «<HH ^^-S.^, ^1 tf^ ^ ^ ^ofl ^Al^l 

^^11 (absorber) sflBl^ (patterning) *H €^>^^3r ^^1^^ ^(cantilever tip)*r 



T3"T 



a>^ cf^ ^ Pl^^ xj^lHH ^rtt SH^h 

* X]2^ ^ ^ 7l^a] Xl^^H tilsfl irfl^ A>ol^(^^ 30nm 

^l^)* 7}*]$r trf- ^ *]^» ^]S^r ^ SUtt o^rf. 

£ 2 
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{Fabrication method of extreme ultraviolet radiation mask mirror using atomic 
force microscope lithography} 

£ l£r Mo/Si 4# W 7 r *l*r ^A}^ ^JE, 

£ 5a ifl*l £ 5c^r ^3 ^llS^i 4^ €7>^^V <>l-g-sM ^^ZLHfls] 

1 : 7}% 3 : cj-^ 

5 : iLJ:^ 7 : 

8 : -B-711- sfl^l-^B 9 : ^ 
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10 : 7)% 11 : ^ 

^ ^ ^la^oll ^ ^ASAi, 7l#<q 4^ ^ $H ^r*fl #^ 

-8: ^4 ^el^H ^r*H sfl^i* ^Is^l-Til s)^- ^n]^ 

^7}2] ^ ^ ej^nHfl 31] (lithography) ^^8r «H1 s. 

itb 7]% >H1 Wl^ 215. nm^jr fg^A]?}^ «>^1^ ^ ^7)^^, f^AS 511 

°H1 tfrQ ^-^>-^^( extreme uitravioiei , Euv), ^^j-'^ (eiectron beam), X-s)l°l, 
«3 ^ Afls^- jel^jeU ^-o.-^— °1-7|--^11 ^aM** QA^o] *HI*fl ^ 7l# # 
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:14> If-Sl, ^7}^ ic^" 7l#^r 7 r *l S>Afltfl ^ ^ 7^ ^ 7># 7 r ^ 7l 

^7]-<q^^- ol-g-^j- ^ -g-^^ w EflzL(Bragg) 7r^*Ml *Kr # 

*r*i ^ ^l&l^- t ^ Sl^. 

:i5> ^H^d 1^ ^^H^r 71^^ #^ W^l, ^-4^ ^H^tt ^ ^S] 

(reflective mirror)!- <>l-§-£M 4^35] «K£;*ll 7l^°fl ^A>A]flrf. 

:16> ojnfl, dt.7>^ ^ n] e.^ h>A>£6)1 ^ ^tzt^I , o] ^>Afltfl t 

17> ^-7f<q^ c^o] jp-Sj^XI ^>J1 ^S)7l ufl^ofl 7fl«^ZL 4 

# ^ ^1&|^ ^ ^H3^ ^>ol7> e Mo^32f S i#^ =f-3& o]-g-S>Jl 

xis.^, *]^^ ^16,110,607^1 sa^r. 

18> str, Mo/Si 4# ^JSL^ ^>£» ^ cf^ afl^^M 

^ 7H 4# °l-g-*M T=r# »1^>J1 Slte^l, <3l» *l^r*l ^ 

6,229,652^^1^^- Mo 2 C/Be Sl^-, ™)^^ ^6,228,51231^1^ 
MoRu/Be 4# ^ *l)Al*rJZ. &t}. 

19> «K£*fl ^7}^ JH^^S ^«fi Sflli A>o]^S. # Oj^ ^ 

oil ^^^-» A^>J1 ™H=H a>o]^ #ol7] JR*^ 
ic^- ^*<HH nl^l sfl^^ ^-i- iAS. tb^. 

20> ^Hltfl e|4iZL2fl3)-g- ^-7>^^ ^ 13.5nm ^-7>^^ <g^o] ^ 

°fl ^*fl ^£)7l nfl^-<Hl Ziofl nl-€- ^g-^- ^VSl* 7 r 7l^ «]-^^ ^27} ^-^] ^iL 
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S^V 4€- 4€ -4*1 ^Al7l7l ^^1] (absorber) #^ *M 

71^(1)^1 4# ^(3) ^ iL5L^-(5)-ir ^ *^(7)^ ^ ^ SflBl^ 

(patterning)^ 4^A^ o^o^n} ( s.^] ^sfloll^ ^^1(7)« sflBi^K^ ^-^H 
-id el^Hfl^ 71^ <>l-g-S}£tf. 

:23> t^rf ^1*>7H ^^*}^, 7)^(1)611 Mo/Si 7]^- ^ 3& o] Mo /Si 7^ 

f2t w>^S. u}-^-^ ^.g. ^T-Al^l Ru/Mo/Si ^S, Mo 2 C/Bei4 MoRu/Be 

^ ^(3)-gr ^Sj-tr ^, °1 4# ^ v (3)^r iLJl^l >^§- ^-A>ol j= ( S i0 2 ) 

#^ *is^-(capping layer; 5)^-5. ^-f 1 ^ ^^tb^r. 

24> ZL cf^-, ^-71^ 4^ ^ flofl 2^§-(Cr) ^ ^*fl #^(7)^ ^X\7]JL, o) 

°] £*R! el^ZLBflaH ^ 4# ^ 413 31- ^ 5^*0 #^(7)^: 4^^>-5-*) 

25> #€3 *fl^ ^cHl-H^ 4# ^3 7l^] 3^-(Cr), ^ 

#(Ta) 2^ (W)^- -^*1]--M3 sflB]^^- SIl^iB £1 
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37> =L^, &t**ft SflE]^^ ^^Vti &)^ZlSfl3] 

91°.*], ^ 7>^*> Ajs iEtr 30nm ^7fl«fl H^ul 5W. 

:28> l^SH. ^tfl B^ZLSfl^-g- ^-^Ai ^ Pfi3 *1 5] o} M.^^- ^Bfl A> 

#*Hd e^ZLBfl^ o^tb ^)» ^ flal, J17>^ 5^ 

^ 1^1 a-fi*l -a 3*1 4. 

29> tb^, M.Sundermann^ fe^(M.Sundermann 4 7^, Surface Science, v. 454-456, p. 1104, 

2000H1 Mo/Si 4^ <=>l-g-*H ^-(Au)^: 

30> o] c^ofl wl-nV o}cq ^-^^ ^-(Au)* ^*}<%£.*\ , 31*1 

—3= -§-^5.*) 7\7}£l^ ^^(self-assembled monolayer; SAM)^- ^*M^t}. 
3i> o}^. t ^a>e^^ ^l^Cscanning tuneling microscope; STM) ej^ZLHfl^ ol-§- 

*M SAM ^ ^]^V^ stfl^^- 

32> H <^^ ^(Au)4 W# #^^T ^*r*l Sfc #iH 

nV ^-g-o] 7r^>4fe 7}*)JL 9X9i^r. 



21-8 



lfl^PD082777 



#*3 2004/6/22 



[^Ol 0)^51*} S}^ 7^ 

B^ZLEflS} U^-fl #3L ^1} ^7>^7> ^nl^ Ol-g-^ ^r*fl « 

^ #7RI E^ZL5fl5x] Jl^<3] ^gilS. QJL ufl7l ^<M3E. 
^ ^ *)--§-] 

35> a)*}, ^tf. 

7i# -^ofl ^va>^ ^ ^ ji^^g. ^sh=. ^n^t; °l ^ W ^ im- ^P" 

7fl<2|-; ^7>H|?1 ^^^4. o^^H b^jz}. «Vtq- 71^- A >o]ofl °]7l-*H 
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^ Wi- ^S^-S- ^ ^*r*fl sfl^* ^*Hr #31 » S«-*H=- 

:40> ti>3E^l tjfljs.e) i^V, TFT-LCD ^ «3rS^ll -^^H e)^ZL5fls] 7l^ 

6\) 7>^tb -n-S-tt ^ s)^ZLsfl3i)(nanolithography)# ^*3^Rr ^l*} 

^*l^(atomic force microscope; AFM)^ B^ZLSfls) o}-%-^ sfl 

(patterning)^ Sf"*H ^^l^r ^>^^i ^ *^-8- ^r^ 4# ^ *1 

:4i> stl, ^ m^o} ^ S « o v^^ *^^|| # ^ 3flBl^Alol] ^7>^?J ^*]^ ^(^31 

*| ^; cantilever tip)4 7l^ *}o)d\) <y7}*H S^l-JL, ^1^1 ^4 

7p& Aj-^i ^-7]^(*ater colunirj-i: 7]J&o*H ^^^^.S ^^l^l ^, 
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•42> o]a)tr ^lS^o]] ^efl ^^ZL2fljx) 7l^# ol-g-^ 30nm ^ 

*H ^ 9X9l# 3 4^*1 71^ o]-g-6|| 

*fl€ *HS« 4 s run °l* r S. #^ ^ 5£»1 ^4. 

44> H 2 ^ 4€- 4^ ^ *f|3^HH xfl^r 

45> o^] ta>^- ^o] t ^ nm 3fl^ a>o]^s- 7}*}^ h};A>^ 

o]o] 4 A >°l^(Si0 2 ) ^ ^.Jl^-Ccapping layer; 5)il3. «vs}- 

46 > £ 2 ^ ^ofl^ ^H]^- 7l#(l) Mo/Si ^ ^(3)-§- 3^tt ?H^, -£ 

3^ ^S<fe Ru/Mo/Si 4# ^-^-(3)^ 3^tr 3°14. 

47> #7]S* ^o] ^Aj^> ^ «^(3) ^ ^.Jl^(5) ^-S sfll* 

^4^1 #^(7)^ f^*Kr*l), ^#3^ =M-(Cr), ^f-(Ta) SE^r 

48> o]x^ t P>ZLvi]B^ ^5f|Bl(MS-2iGG-)*-^--§-^H ^fH^ #^<y a^-, ^# SE^- ^€ 

power* 100 - 500WS., 1 ~ lOmtorrS. *H ^ ^-§- 2-10 nm£) 

tr4. 
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:49> 014 £o) ^d\]^ +v\B\ ol-§-«H ^ A >^ *^ 

31 #<U =r 5&^. 2H£ ^ €*r^*> 

: 50 > tq-g-O.^., ^-7l<4 £o] #^(7)^ ^ o) #^(7)# ^B^^l £) 

Ml. m*133 ^(11)4 *m ^ 71^(10)^1 ^ (-)<4 (+) ^<g- 

^ ^<H^ ^(11)4 71^(10) *}°}*\] ^7fl» ol7>^(£ 
si> ^-o] ^-^(n)4 71^(10) A\o)o\) ^7^1» ^1 7>^-7ll 7l^r ^-ofl £ 2 ^ £ 3^1 

M-^vfl y>^. ^ ^ ^o] ^ ^ ^ a>^ # ^ s ^(9)^. 034. ^ 5^ til, ^7fl# «^7|- 

52> ^7 r ^7l ^Pl^^l el^ZLHflsH <£)«f| ^ ^(protruding) *V5r# ^^(9)^ 
^ run 01*1-3 ¥°1 ^ ^ nm 7>*M, o] ^o]^- SLofl ^ #^(7)3 

53> ^, ^7>^^ ^n]^^- o].g-t!r el^sfl^l *3*H ^3^r ^2r# ^#(9)3 

#^(7)3 sfl^ A>ol^» S^tbtq-. 
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<54> ojnfl, £ 3 ^ ^-o] #^(7) $\o\] -B-711- e^l^H #^(8)* £.5E*H 

<55> C^H, ^3] *fl3^H *\^rZ\±r €*r^# ^1^* ^^n^jx\ 7 }^) 

<56> ^JjMg- £ 4^ ^^^> B^nEflsq 7)*t*\ ^^^r ^is}7] ^ 7fl^3ES 

*\, €*r^# 71^(10) AH^l t V ~ t4] ^]7>^ 

S]^, ^(11)4 7l^r(10) #71^- (water column)ol ^3^1 tq-^-sJ- ^ 

<57> jj^-cq M + xR2 q ^ MQx + 2xH+ + 2Xe _ 

2H 2 0 -> 02 + 4H+ + 4e- 
^ ^-f, 2H 2 0 + 2e — H 2 + 20H~ 
<eo> o]&|^- ^.-g-^ o}tfl 7l^S.^ 0H-5f 0-^| o]^: JHK ionic diffusion)^ «J<H^, ^ 

=6i> ^^-^ £ 5a vfl^l £ 5c^ 5 ~ 25V^ ^£ 30 ~ 60%, e^ZLefls] ^JE. 

1 ~ 10/WseC^ -^7,>^^> ^Dl^ofl O^^fl ^>H^ ^7s]-^^> ^l^o} 
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2+ ffi^r ^ ^zH: sl^AS. efl^liS #^ Afl^a^-fr 2^1 Afl 

^ ^r*H sfl^^; 7>^m *W ^l^* ^1=1-. 

'63> -#7)<2f ^-O] ^S)^ £ ^ ^6\] V%S-T& t KYSLz]] ^ & ^^ZLBflS| 

^>^# °l-8-*H ^ &<>1 ^ nm^l^ Pi Afl t 1 ^* *r 

^. 5E*t *}5] 7>*1 S.<£3 oH*|# ^ ^Tfl ^rf. 

30nm Pi ^ 3~T2)X\) %.^%] ^ £U^, o]^- o^-sH ^ 7 }xl 

C65> ol^ofM *ol, €■ «H& ^"7>^^ i-^- ^-g. ti>A>^ tj-^ n] 

aJ3 afla^'M ^r*fl #€^1 ^b^H ej^zLefls]^- °l-g-«H 

:66> J§-§) , ^Efl ^URI e)^ZL2fl5l] o]^-A]^ i^j ^3.0] 30nm o^o} ^.p]^ Jtffl^-g. 7^ 

^ &<>1 T 1 ^* 4 s 5*-^, ^-tfl^O.S Pl4^r T^l 7^«fl^|^^ *H« <>1*1*1^ 
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^ *M 5W. 
<69> o}^ yg-x$sn ^>£.^1 pflSE) TFT-LCD ^ 1&E*I1 ^ofl 
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^^s. 71^- $H rf^ wj-^- ^ jUl*M; ^^W^- ^1^; 

W^Tl; ^4 -*7l ^ 7l^r A>0]6() ^7^1§ ^l7>^-<^ 7l 

<=>} ^ ^# ^sf^ ^z}- *ie)*H a^Hl ^Efi^^r ^*Rr #31; 

2] 

#71 ^^Kr #7)1 a]*, ^^j) ^-^o^ ^ ^ofl 5|] 
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